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DETAILED ACTION 

It is noted that claims 1, 25-37, 59, 62-35 and 75-80 have been amended and 
claims 86-91 have been added in the amendment filed 2/16/2006. 
Claims 1-91 are under examination. 

Information Disclosure Statement 

It is noted that an information disclosure statement (IDS) was submitted on 
2/16/2006. The information disclosure statement has been considered by the examiner. 

Specification 

The disclosure is objected to because it contains an embedded hyperlink and/or 
other form of browser-executable code. See paragraphs 0033, 0037 and 0039. 
Applicant is required to delete the embedded hyperlink and/or other form of browser- 
executable code. See MPEP § 608.01. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact temns as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 59-85 and 91 are rejected under 35 U.S.C. 112, first paragraph, as failing 
to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
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one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. This is a NEW MATTER rejection. 

Independent claims 59 and 75 have been amended so that the phrase 
"comparing the number of pieces enumerated within each of the plurality of windows" 
now recites, "comparing a first number of pieces enumerated within one of said 
windows". As the claims are written, they are drawn to enumerating pieces in many 
windows and then only comparing the number of pieces in one of the windows. The 
specification does not disclose the limitation of enumerating pieces within only one 
window in the context of enumerating the pieces within a plurality of windows. Newly 
added claim 91 also teaches enumerating pieces with a plurality of windows and making 
a comparison of the number of pieces in a window, which is a limitation not taught in the 
specification. Therefore, these claims contain impermissible new matter. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-24, 30-34, 37-58 and 86-89 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Claim 1 is vague and indefinite because it recites the phrase "a first number 
which is a sum of numbers of a plurality of individual sequence tags" and it is not clear 
what is meant by "sum of numbers of a plurality". Lines 6-7 recite the phrase "numbers 
of individual sequence tags" and then lines 9-10 recites the phrase "sum of numbers of 
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a plurality of individual sequence tags" and it is not clear how the "number of a plurality 
of individual sequence tags" has been obtained. The metes and bounds of "plurality" are 
not clear. As the claim is written and with consideration of the information in Table 2 of 
the specification, it appears that Applicants may intend that a "numbers of individual 
sequence tags" refers to the number of copies of sequence tags in each chromosome 
and the sum of numbers of a plurality is a total number of all the copies of sequence 
tags in each chromosome and the "first number" represents the sum total of all copies of 
sequence tags in the entire genome, but it is not clear if this is encompassed in the 
claimed method. 

Claims 37 and 86-89 are vague and indefinite because they recite the phrases 
"first number of individual sequence tags" and the "first number of a plurality of 
sequence tags" and the metes and bounds of "first number" are not clear since a first 
number can be a number of individual sequence tags and a number of a plurality of 
sequence tags. Furthermore, a limitation of each of these claims is "wherein a 
difference between the first number and the second number indicates a karyotypic 
difference" and it is not clear which "first number" should be used to determine the 
difference; the "first number of individual sequence tags" or "first number of a plurality of 
sequence tags". Claims 37 and 86-89 do not specify a number of a plurality of individual 
sequence tags. It is not clear how the "number of a plurality of sequence tags" has been 
obtained. It is not clear if one of the "first numbers" refers to a total number or number of 
copies of sequence tags. 
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Claims 30-33 are vague and indefinite because tliey have been amended to 
recite tlie phrase "concatamers of dimers made by the process of ligation of dimers in 
the isolated population according to claim" 25 or 26 or 27 or 28, and it is not clear 
whether the Applicants intend that the dimers are "according to claim 25" or the process 
of ligation" is according to claim" 25 or 26 or 27 or 28. Claims 25-28 are drawn to dimer 
populations and not processes of ligation. 

Claims 1 , 37 and 86-89 recite the limitation " the genome of the species " in line 
13. There is insufficient antecedent basis for this limitation in the claim. The claims 
recite "genome of a test eukaryotic cell", "genome of the eukaryotic cell" and "genome of 
a reference cell". The claims do not recite particular species, so it is unclear which 
species are being referred to by the phrase "the species". 

Claims 2-24 and 36-58 are indefinite insofar as they depend from claims that 
have been rejected as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 

States. 

Claims 25-34 and 36 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Israel (U.S. Patent No. 5,981,190, of record). 
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Israel teaches formation dimers or ditags from genomic DNA of human 
eukaryotic cells (see column 3, lines 52-59, for example). Israel teaches that genomic 
DNA can be fractionated into smaller fragments by cleaving with enzymes that cleave 
DNA based on methylation state or condensation state. The smaller DNA fragments are 
then cleaved with an anchoring enzyme, ligated on to a linker sequence that includes a 
Type IIS endonuclease recognition site and then cleaved with a Type IIS endonuclease 
(second tagging enzyme). Israel teaches that cleavage with a Type IIS endonuclease 
occurs at a defined distance of --20 bp from the recognition site to produce a linker-Tag 
fragment. Israel teaches that the cleavage with the anchoring enzyme and the tagging 
enzyme produces a tag of a defined length (see column 5, lines 9-11), Israel teaches 
that one of two different linker sequences can be added to the DNA fragments to 
produce two different pools of linker-Tag fragments, which can then be combined and 
ligated to form head to head ditags or dimers which are joined at the end of the linker- 
Tag fragment opposite from the linker or Type IIS endonuclease end, Israel teaches that 
this group of ditags can be used as PGR templates (see column 6, lines 3-12 and 
Figure 2B, in particular). Therefore, Israel teaches an isolated population of dimers 
wherein each dimer comprises two distinct sequence tags from portions of a eukaryotic 
cell genome that are defined by two restriction endonuclease recognition sites, 
consisting of a fixed number of nucleotides extending from the Type IIS endonuclease 
recognition site, wherein the other end of the tag is defined by the first restriction 
enzyme. Further, Israel teaches that the ditags can be concatenated by ligation (see 
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column 3, lines 40-50 and column 6, lines 20-24), therefore Israel teaches a 
concatamers of dimers made by the process of ligation of the claimed dimers. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not Identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 37-38, 42, 47-50, 52, 56 and 58 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over U.S. Patent 6,498,013 (Velculescu et al, of record), filed 

7/27/2001 , in view of Dunn et al (Nov. 4, 2002, of record). Rejections of claims 5, 15, 

29, 40-41, 61, 71, 75-76, 81 and 85 under 35 U.S.C. 103(a) are withdrawn. Claims 47- 

50 are dependent on the method of claim 37 and have been newly added to this 

rejection. 

This rejection is being maintained for reasons of record in the previous Office 
action (mailed 11/16/2005) and for reasons outlined below. 

Applicants submit that all of the rejected claims (except claim 29) have been 
amended or their independent claim has been amended to require that less than 100% 
of the sequence tags or pieces of genomic DNA calculated to be present in the genome 
of the eukaryotic cell are enumerated. Applicants submit that Dunn does not teach this 
element. Applicants submit that Dunn teaches redundant sampling of his genome 
signature tags, i.e., he teaches more than 100% sampling because Dunn teaches 
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enumeration of 417% of the sequence tags or genomic fragments wliich are calculated 
to be present. Applicants submit that Dunn does not teach or suggest any method by 
which less than 100% enumeration could be accomplished to provide useful results. 
Applicants submit that Velculescu also does not teach this element. Applicants submit 
that the cited combination of references fails to establish prima facie case of 
obviousness for the claims as amended. Applicants submit that Dunn et al do not teach 
the use of dimers and that Velculescu et al teach dimers but not of genomic DNA, but 
there is no suggestion or teaching in Dunn that dimers should be used. 

Applicants submit that the term "window" as used in the claim does not read on 
a concatamer of random sequence tags. Applicants submit that windows are analytical 
constructs that encompass tags which are contiguous in the genome of the eukaryotic 
cell. Random tag concatamers may be contiguous in a particular clone, but that does 
not make them contiguous in the genome. 

Applicant's arguments filed 2/16/2006 have been fully considered but they are 
only partially persuasive. 

Velculescu et al teach that computer analysis of human pancreas transcripts 
revealed 84,300 sequences. Velculescu et al teach further analysis was performed 
using a SAGE database analysis program set to include only sequences noted as 
"RNA" in the locus description and to exclude entries noted as "EST", which resulted in 
a reduction of the 84,300 sequences to 13,241 sequences. Velculescu et al analyzed 
this 13,241 subset of sequences using NIalll as the restriction enzyme and indicated 
that 4,127 tags were unique while 1 ,51 1 tags were found in more than one entry. 
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Velculescu et al suggested that 5381 of the 9 bp tags were unique to a transcript or 
highly conserved transcript family. Further, Velculescu et al exemplify the method of 
serial analysis of gene expression (longSAGE) method and only analyze the first 1000 
tags (see column 15, lines 30-67, for example). Analysis of 1000 tags out of -5381 tags 
is enumeration of -1 8% of the sequence tags calculated to be present. Therefore, 
Velculescu et al does teach a method wherein less than 100 % of the sequence tags 
calculated to be present in the genome of the eukaryotic cell are enumerated. 

Although Dunn does not teach the use of dimers, Velculescu et al do teach the 
use of dimers. As described in the previous Office action, Velculescu et al teach a 
longSAGE method for human genomic data comprising analysis of long sequence tags 
defined by endonuclease recognition sites that were generated from human mRNA for 
the purpose of quantitative comparison of expressed transcripts in a variety of normal 
and disease states (see column 3, lines 1-5, for example). Velculescu et al generate 
dimerized tags, or ditags, comprising two sequence tags from a eukaryotic cell from 
endonuclease recognition sites consisting of 17-21 nucleotides extending from the 
restriction endonuclease recognition sites which are concatamerized and cloned for 
sequencing (see column 2, lines 40-67, for example). 

Velculescu et al do not teach production of sequence tags from genomic DNA. 
Although Dunn et al teach the use of monomeric tags, the method of Velculescu et al 
used dimerized tags. The claimed method is obviated by modification of the method of 
Velculescu et al to examine genomic DNA from eukaryotic human test cells to compare 
to the number of sequence tags that are predicted to be present in the human genome, 
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because Dunn et al teach the use of eukaryotic cells and that the longSAGE method 
can be easily modified to obtain genomic sequence tags by starting with genomic DNA 
fragments rather than poly(A)* derived cDNA (see page 1763, left column, 1*' full 
paragraph). 

Although Dunn et al may not contemplate the use of dimers; Velculescu et al 
teach that the advantage of using ditags is a means to eliminate potential distortion 
introduced by the PGR amplification step on monomeric tags (see column 6, lines 8-17, 
for example). The method of Velculescu et al uses dimerized tags in the method as an 
improvement over possible monomer tag amplification distortions and Dunn et al does 
not need to use or suggest dimers in order to combine the methods. The methods of 
Dunn et al and Velculescu et al do not need to match exactly in order to render the 
inventive method obvious. Therefore, it would still be obvious to modify the method of 
Velculescu et al to use genomic DNA from eukaryotic human test cells to detemiine 
karyotypic difference between genomic sequence tags of a test eukaryotic cell and the 
human genome because Dunn et al teach the use of eukaryotic cells and that the 
longSAGE method can be easily modified to obtain genomic sequence tags by starting 
with genomic DNA fragments rather than poly(A)* derived cDNA (see page 1763, left 
column, 1^'full paragraph). 

Claims 25-36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent 6,498,013 (Velculescu et al, of record), filed 7/27/2001, in view of Dunn et al 
(Nov. 4, 2002, of record). 
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Applicants claim an isolated population of dimers comprised of two distinct 
sequence tags from defined portions of the genome defined by one or two restriction 
endonuclease recognition sites consisting of a fixed number of nucleotides of said 
defined portions of the genome extending from at least one of the endonuclease sites. 
Applicants claim the dimer population wherein said portions are defined by a first 
restriction endonuclease site at a first end of each portion and a second restriction 
endonuclease site at a second end of each portion, wherein the two sequence tags are 
joined end-to-end at the ends distal to the second restriction endonuclease site and 
further comprising a linker oligonucleotide ligated at each second restriction 
endonuclease site of the two sequence tags. Applicants claim the dimer population 
wherein the fixed number of nucleotides is determined by a Type IIS restriction 
endonuclease Mmel is used to cleave within said defined portions of the genome and 
the fixed number of nucleotides is 20 to 22. Applicants further claim a concatamer of 
dimers made by process of ligation. 

As described above, Velculescu et al teach a process of generating sequence 
tags, addition of an oligonucleotide linker to the end of the sequence at the site of the. 
second restriction enzyme site so that cleavage with a tagging restriction enzyme will 
release a defined sequence tag and that the tags are randomly ligated to each other tail 
to tail, wherein the tail is the portion of the tag furthest from the oligonucleotide linker 
(see column 9, lines 5-35 and column 15, lines 1-20, in particular). Velculescu et al 
teach that the second restriction endonuclease can be a Type IIS restriction enzyme 
such as Mmel, to generate sequence tags of 20-22 (see column 8, lines 19-25 and 
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column 21, lines 20-25, for example). Velculescu et al teach that the dimerized 
sequence tags can be concatamerized (see column 6, lines 1-7, for example). 
Velculescu et al do not teach dimerized sequence tags generated from genomic DNA. 

Dunn et al teach digestion of genomic DNA with one restriction enzyme such as 
NotI or BamHI, further digestion with a second restriction enzyme, such as NIalll, to 
generate specific 4-bp ends, biotinylation and digestion with Mmel to generate a tag of 
defined length of ~21 bp (see page 1757, left column, paragraphs 1-3 and Figure 1, in 
particular). Dunn et al teach that the tag can be concatamerized by ligation. As 
mentioned above, Dunn et al does not teach dimers or concatamers of dimers. 

It would have been obvious to the skilled artisan to combine the methods of Dunn 
et al and Velculescu et al to produce an isolated population of dimers comprised of two 
distinct sequence tags from genomic eukaryotic DNA and ligate them together to form a 
concatamers of dimers because Dunn et al teach that monomeric genomic sequence 
tags and a concatamers of monomeric sequence tags are useful for methods of 
karyotyping a eukaryotic genome and Velculescu et al teach that dimerized sequence 
tags and concatamers of dimerized sequence tags are useful for transcript analysis. 
The motivation to do so is the expected benefit of being able to eliminate potential 
distortions introduced by subsequent PGR amplifications and therefore dimerized 
sequence tags eliminate certain types of bias that might occur during cloning and/or 
amplification and possibly during data evaluation (see column 2, lines 49-57 and column 
6, lines 8-16, in particular). 
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Conclusion 



Claim 90 is allowable. Rejection of claims that have not been mentioned herein are 
hereby withdrawn. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Laura McGillem whose telephone number is (571) 272- 
8783. The examiner can normally be reached on M-F 8:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Irem Yucel can be reached on (571) 272-0781 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomriation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Laura McGillem, PhD 
5/11/2006 




RUmENT EXAMINER 



